Abstract. This study examines the physiological effects of 1 1-deoxycorticosterone (DOC) at 2 rates of continuous iv infusion for 5 days in conscious sheep. DOC treatment, in sheep on Na and K intake 80 and 120 mmol/day respectively, increased mean arterial pressure (MAP) by 12 mmHg at 50 mg/day and by 10 mmHg at 5 mg/day. Both rates of infusion raised plasma [Na] and lowered plasma [K]. Urinary Na excretion fell on the first day of infusion. On cessation of infusion there was a natriuresis.
[Na], the intitial Na retention and the post-DOC natriuresis. Plasma [K] rose with high K intake and fell with DOC. Na depletion prior to DOC infusion (5 mg/day) prevented the rise in MAP. Urinary Na excretion remained low and plasma [K] fell. This study shows that K loading abolishes DOC hypertension in sheep by a mechanism which may involve modification of the Na retaining effects of the steroid.
The hypertensive and 'mineralocorticoid' proper¬ ties of DOC are well established. Grollman et al. (1940) reported that DOC raised blood pressure in the rat, and it is also pressor in dogs (Kuhlman et al. 1939 ) and pigs (Berecek & Bohr 1978) . DOC administration, usually together with reduction in renal mass and a high sodium (Na) intake, has become the most studied model of adrenocortical steroid dependent hypertension. It is considered by many to be the classical example of mineralo¬ corticoid induced hypertension. Although a high physiological rate of DOC infusion (1.2 mg/day) had no effect on blood pressure in sheep (Fan et (Suzuki et al. 1981a; Sato et al. 1982) , others found loading accentuated DOC hypertension in the same species (Rosenman et al. 1951 ).
In the present study the effects of continuous DOC infusion have been examined in conscious sheep on a normal level of intake and in animals loaded for 7-10 days prior to DOC infusion.
Materials and Methods
Nineteen adult crossbred oophorectomized merino ewes (body weight 35-45 kg) with bilateral carotid arterial loops were used in this study. 
Results
Experiment 1 (Fig. 1 ) DOC treatment at 5 mg/day raised MAP from 70 ±1 to 80 ± 3 mmHg (P < 0.01) on day 5 of infusion. Cardiac rate did not change. Plasma [Na] increased from 145 ± 1 to a maximum of 148 ± 1 mmol/1 (P < 0.01) on day 4. Plasma osmolality was increased from 290 ± 1 to 294 ± 3 mOsm/kg (P < 0.05) on day 2 only. Plasma [K] fell from 4.3 ± 0.1 to 2.6 ±0.2 mmol/1 (P < 0.001) by day 5. Urine volume decreased on the first day of infu¬ sion from 0.45 ±0.01 to 0.22 ± 0.05 1/day (P < 0.05). Water intake did not change. There was significant urinary Na retention on the first infusion day (70 ± 10 pre-infusion to 35 ± 25 mmol/day, < 0.05) followed by a post-DOC natriuresis, 160 ± 20 mmol/day (P<0.01) on the first post-infusion day. Urinary excretion de¬ creased significantly on the first infusion day from 120 ± 10 to 45 ± 20 mmol/day (P < 0.01). Hae Experiment 3 (Fig. 4) DOC (5 mg/day) administration in Na depleted sheep had no effect on MAP (Fig. 4) (Hall & Hall 1969 ).
In the rat and pig, like the sheep, pharmacologi¬ cal amounts of DOC have to be used to produce hypertension. Given a blood clearance rate of 90 1/h, blood DOC concentration would be 230 ng/100 ml at an infusion rate of 5 mg/day and 2300 ng/100 ml at 50 mg/day. These concentrations are verv much higher than those found in ACTH treated sheep (Scoggins et al. 1974 ) (5.6 ± 0.5 ng/100 ml), under conditions of maximal adrenal stimulation. At 1.2 mg/dav, a rate of infusion which had no physiological effect (Fan et al. 1975) , the calculated blood DOC concentration of 55 ng/100 ml is still ten times that found with ACTH stimulation.
Recently have reported that sheep receiving 100 mg/kg body weight DOC A develop hypertension. Similar doses of DOCA also raise blood pressure in pigs (Berecek & Bohr 1978) . In the pig DOC can produce hypertension without prior reduction in renal mass or increase in Na intake. However, the Na intake of the pigs is much higher on a body weight basis than that of the sheep used in the present study.
The increase in blood pressure found with DOC in the present study is less than that seen with ACTH (Scoggins et al. 1974) (Sato et al. 1982; Suzuki et al. 1981b ). In sheep loading does not produce a sustained natriuresis. within 3-4 davs Na excretion returns to normal. However. loading for 7-10 davs did block the Na retaining effects of DOC administation. Failure to retain Na has been proposed as an explanation for the ab¬ sence of hypertension (Suzuki et al. 1981a,b) . How¬ ever, although the renal 'mineralocorticoid' effects of DOC were blocked there was a fall in plasma [K] from the high level associated with loading back to the normal range. Sheep have the ability to rapidlv shift from the extracellular to the intracellular space and this occurs without change in urinarv excretion (Scoggins et al. 1973) . Pigs are also able to redistribute under the influence of DOC (Grekin et al. 1982 ).
In ACTH induced hypertension, another type of steroid dependent hypertension, loading has little effect on the rise in blood pressure (Mills et al. in press). However, this type of hypertension is not dependent on Na status (Humphery et al. 1983) and can not simply be explained by the 'glucocorticoid' and 'mineralocorticoid' activities of the major ovine corticosteroids (Scoggins et al. 1982 .
